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Abstract: The antioxidant and free radical scavenging capacity of five legumes namely- Mucuna pruriens, Mucuna 
slonei, Monodora myristica, Mucuna rostrata, Curcubita pepo and Legioneria spherica were assayed. The extracts of the 
samples were analyzed for chemical compositions, antioxidant vitamins C and E, phytochemicals. These were carried out 
by different extraction processes. The following assays were equally carried using current methods: free radical 
scavenging activity using hydroxyl and hydrogen peroxide radicals and peroxidation inhibiting activity through linolenic 
acid extracting system. Results revealed the presence of bioactive constituents, which include: alkaloids (2.0+0.05 
mg/100g); saponins 1.2-5.9 mg/100g; oxalates (0.013 -0.390); cyanogenic glycosides (11.34-21.06 mg/100 g). These 
legumes contain various levels of phytochemicals, antioxdant vitamins (vit C. from 30.0mg-125.0mg/100g), vitamin E 
(0.092-2.665mg/100g; in all assays they exhibited high levels of antioxidant, reducing power and lipid peroxidation 
inhibition activities. They are equally sources of good quality antioxidants that have gainful uses as food additives, drugs, 
antimicrobials, colorants, preservative, some of which have been used prophylactically and therapeutically in the 


management of many human diseases and syndromes. 
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INTRODUCTION 

Antioxidants are widely used as _ food 
additives to provide protection against oxidative 
degradation of foods by free radicals. Since ancient 
times, spices added to different types of food to 
improve flavors are also well known for their 
antioxidant capacities [1]. In recent times, there has 
been great interest in screening essential oils and 
various plant extracts for their good natural antioxidants 
properties. In order to prolong the storage of foods, 
several synthetic antioxidants such as_ butylated 
hydroxyanisole (BHA) are used currently, but these 
substances may be inappropriate for chronic human 
consumption as recent publications have indicated their 
possible toxic properties for human health and the 
environment [2, 3]. Hence, the development of 
alternative antioxidants of natural antioxidant origin 
has attracted considerable attention and is generally 
thought to be a desirable development. In plant cells, 
antioxidants help keep reactive oxygen species (ROS) 
at low concentrations, avoiding oxidative damage while 
allowing themselves play crucial functions in signal 
transduction [4]. However, little is known about the role 
of antioxidants during fruit maturation, especially in 
legumes. Leguminous plants such as pea( Pisum 
sativa), bean( Phaseolus vulgaria) or alfalfa( Mediago 
Sativa) are crops of many economic values, such as 
protein source for human and animal consumption [5]. 
Antioxidants modulate the steady state concentrations 
of ROS, avoiding their potential cytotoxicity, while 
allowing them to function as signal molecules [6]. The 
roles of antioxidant enzymes have been documented. 


Antioxidant enzymes which include, superoxide 
dismutase(SOD),Catalases, Peroxiredoxins(PRXs), 
Glutathione peroxidases (GPXs) and the four enzymes 
of Ascorbate-glutathione pathway [7]. In this pathway 
ascorbate peroxidase(APX) catalyzes the reduction of 
H,O, to water by ascorbate, producing 
monodehydroascorbate and dehydroascorbate 
respectively. The antioxidants of leguminous leaves and 
nodules have been examined considerably [8, 9], but 
similar information on leguminous fruits/seeds is 
lacking . The study of antioxidants in seeds and fruits is 
very important for many reasons. Firstly, antioxidants 
may protect fruits/seeds from potentially toxic ROS and 
thereby contribute to stress tolerance of crops [6]. 
Secondly, fruits/seeds may possess nutritional values 
for animal and human consumption. Thirdly, in many 
cases, fruits/seeds have relatively short shelf-life 
following harvest, during which period, they undergo 
changes in texture, color and flavor, which may be 
accompanied by decrease in antioxidant levels. 
However, plants often contain substantial amounts of 
antioxidants including tocopherols (Vitamin  E), 
carotenoids, ascorbic acid, flavonoids, phenolics and 
tannins [10]. 


Many people from developing countries have 
resorted to medicinal plants in order to treat large 
number of ailments or disease conditions. Three plant 
species with their antioxidant properties of 
anthocyanins, have been found to inhibit sickle cell 
polymerization of deoxyHbS and also reverse sickled 
erythrocytes. For example, three species of Justicia 
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namely, J. tenella, J.gendarusa and J. insularis, were 
found to possess profound antisickling potency as a 
result of high levels of anthocyanins [11-13]. 
Antioxidants have been found to possess anticancer, 
anticardiovascular, anti-inflammatory and_ other 
activities. Most antioxidants have been employed in the 
management and therapy of some _ malignant 
syndromes. For example, erythropoietin (Epo), a 
hormone released upon hypoxia mainly in the kidneys, 
enhances red cell production (RBC) erythropoiesis by 
stimulating the proliferation of erythroid progenitors 
and precursors in the bone marrow .Recombinant 
human Epo is widely used for the treatment of anemia. 
Although the main effect of Epo is related to the 
stimulation of erythropoiesis, it was suggested that in 
patients with chronic renal failure on dialysis, its anti- 
anemic effect may be associated with increasing the 
survival of mature red blood cells. Sickle cell disease is 
characterized by a pro-oxidant environment due to high 
production of reactive oxygen species(ROS),related to 
increased levels of free pathological iron and heme 
groups associated with reduction in antioxidant 
systems such as GSH. Studies in vitro on sickle cell 
disease (SCD) red cells have shown that iron chelation 
by deferiprone , reduce the sickle red cell membrane 
susceptibility to iron mediated oxidative damage. 
Antioxidants are widely used as food additives to 
provide protection against oxidative degradation of 
foods by free radicals [14] .Since ancient times, spices 
are added to different types of food to improve flavors 
and are, also well known for their antioxidant capacities 
[1] . In recent times, there has been great interest in 
screening essential oils and various plant extracts for 
natural antioxidants because of their good antioxidant 
properties. In order to prolong the shelf —life of foods, 
several synthetic antioxidants are employed by food and 
beverage industries [2, 3]. 


The plants involved in this study include: Monodora 
myristica. Investigations reveal that almost every part of 
this plant has economic importance [15]. The most 
economically important part is the seed, which is 
embedded in a white sweet smelling pulp of the fruit. 
The kernel is the popular condiment used as a scouring 
agent. When ground into powder, it is used or 
administered to women after childbirth to control 
passive uterine hemorrhage [15]. It has also been 
implicated with antisickling effectiveness [16]. 


Mucuna pruriens (Akurugba), the plant is an annual 
climbing shrub. When young, it is almost completely 
covered with fuzzy hairs; and when old, it is almost 
completely free from hairs. Its seeds are borne in pods 
which are about 10 cm long and covered with an array 
of hairs that cause severe itch when in contact with 
skin. The chemical compounds responsible are proteins 
and serotonin. In many parts of the world, Mucuna 
pruriens is used as forage and as green manure. The 
roots possess nodules containing nitrogen fixing 
bacteria. It is a widespread fodder plant. The silage 


contains 11-23 % crude protein, 35-40 % crude fiber, 
and the dried beans 20-35 % protein. The seed in 
powdered form is used as coffee substitute called 
Nescafe. Unprocessed Mucuna prurien seeds are toxic 
to some-ruminant animals including humans because of 
the anti-nutrients, such L-Dihydroxyphenylalanine (L- 
DOPA). A preparation from the leaves contain L- 
DOPA, used as an aphrodisiac and to increase libido in 
men and women respectively. Mucuna pruriens contain 
Serotonin, 5-HT, 5-HTP, Nicotine, bufotenine [17]. 


Most of the natural antioxidants include: Vitamin C 
(Ascorbic acid) and vitamin E .These antioxidants are 
vital for growth and maintenance of healthy bones, 
teeth, gums, ligaments and blood vessels [18-20]. 
Vitamin C is present in many fruits, legumes and 
vegetables, particularly in tomatoes, citrus fruits, 
spinach, green peppers, cabbage and potatoes. Vitamin 
C assists the immune system in two of its primary 
functions- (a) to rid the body of foreign invaders. It can 
accomplish these functions by stimulating the 
production of white blood cells, primarily neutrophils, 
which attack and neutralize foreign pathogens and 
antigens such as bacteria, high molecular weight 
polysaccharides and viral coat proteins. It also boosts 
the body’s production of antibodies and interferon. 
Vitamin E is a generic name for the tocopherols and 
tocotrienols. It is a fat-soluble vitamin that acts in the 
body as antioxidant and important in the formation of 
erythrocytes. It is an antioxidant that inhibits the 
production of free radicals or reactive oxygen species 
(ROS) under lipid peroxidation [21-23]. Vitamin E is a 
family of a, B, and y tocopherols. Tocotrienols have 
specialized roles in protecting neurons from damage, 
cancer prevention and cholesterol reduction by 
inhibiting the enzyme HMG-CoA _ reductase. Oral 
consumption of tocotrienols is also proven to protect 
against stroke associated brain damage [24]. 


Phytochemicals are plant derived chemical 
compounds that possess potential health promoting 
properties. Evidence suggests that, a diet high in fruits, 
vegetables and legumes may decrease the risk of 
chronic diseases such as cardiovascular diseases and 
colon cancer. Phytochemicals like phenolic compounds 
and derivatives, flavonoids , tannins, alkaloids, 
oxalates, saponins, cyanogenic glycosides, carotenoids 
and others, have been indicated in a wide array of 
applications. These may play key roles in reducing 
chronic disease risks. Diets high in fruits, vegetables 
and legumes have significant protective effect against a 
variety of disease states like coronary heart disease, 
cataract, diabetes, Alzeheimer disease, cancer and even 
asthma. These protective effects are attributed to 
abundant phytochemicals resident in the plants [25-28]. 
Tannins are polyphenolics, obtained from various parts 
of plants. They are abundant on the bark of trees, fruits, 
fruit pods, leaves, legumes (seeds and _ leaves), 
vegetables and roots. They protect plants against 
bacteria and viruses. They are found in use in 
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photography, dyeing, beer and wine industry and 
employed as astringents in medicine. 


Flavonoids are compounds found in _ fruits, 
vegetables, legumes and certain beverages and possess 
diverse biochemical and antioxidant effects. Their 
dietary intake is quite high compared to other dietary 
antioxidants like vitamins C and E respectively. 
Flavonoids are polyphenolic compounds that are 
ubiquitous in nature .They are characterized into 
flavonoids, flavones, flavonones, catechins, 
anthocyanidins and chacones. Over 4000 flavonoids 
have aroused considerable interest recently because of 
their potential beneficial effects on human health. 
Flavonoids possess antiviral, anti-allergic, anti-platelet, 
anti-inflammatory, anti-tumor and antioxidant activities 
[29]. Recently, phytochemical compounds present in 
legumes have generated a lot of interest because they 
are considered to be possible chemoprotective agents. 
Extracts of 10 polyphenolic compounds from 
leguminous plants in Greece which contain mixtures of 
two compounds and five pure flavonoids extracted from 
aerial plant parts of Vicia faba and Lotus edulis have 
been characterized (Leguminosae) . These fractions 
were found to exhibit significant DPPH radical 
scavenging capacity. They also exert significant 
protective activity against free radical induced DNA 
damage [30]. This current research work focuses on the 
phytochemical content, the antioxidant activity, the free 
radical scavenging effects of five indigenous legume 
seeds highly consumed in the South-East geo-political 
zone of Nigeria. These would in no small measure asses 
the nutritional and medicinal potentials, vis-a-vis, the 
pharmacological and therapeutic roles of these 
leguminous plant parts. 


MATERIALS AND METHODS 
Plant materials 

The experimental plant materials include the seeds of 
various plant species such as :Mucuna pruriens (Velvet 
beans), Lagenaria spherica, collected from Eziobodo 
village in Owerri, Imo State of Nigeria. Others include: 
Curcubita pepo, Monodora myristica and Mucuna 
rostrata, bought at the Owerri relief market. These 
legume seeds were identified and authenticated by a 
crop scientist Mr. Francis Iwueze, a plant taxonomist at 
the department of crop science and technology of the 
university, as being of the best varieties. 


Fifty grams (50 g) of each of the seed samples were 
weighed, air dried at room temperature of 27 ° C for 4 
days to obtain constant weight. The samples were then 
oven dried at 60 °C for 3 days, for initial moisture 
analysis and at 105°C for final moisture content. The 
seeds were then milled into powder using a manual 
grinder, sieved and the flour stored in air tight bottles, 
properly labeled in a dessicator. 


Determination of Antioxidants and Phytochemicals 


Determination Of Antioxidants 

Five grams (5 g) of the powdered samples were 
weighed into an extraction tube and 100 ml of 
EDTA/TCA (2:1) extraction solution mixed, the 
mixture shaken for 30 minutes. These were transferred 
to a centrifuge, centrifuged at 1500 X g for 20 minutes. 
The extracts (filtrates) were transferred into 100 ml 
volumetric flasks and volume made up to the 100 ml 
mark with the extracting solution. Twenty milliliters (20 
ml) of each of the extracts were pipetted into a 
volumetric flask and 1% solution of starch (indicator) 
added and titrated with 20 % CuSO, solution, to get a 
dark end point [31] 


Determination of Vitamin E 

Two and a half milliliters (2.5 ml) of each of the 
samples were placed in two test tubes; 0.5 ml Nitric 
acid added to each tube and placed in boiling water for 
3 minutes. Test tubes were cooled and allowed to stand 
in the dark for 15 minutes. The volume of solution in 
each test tube was brought to 5 ml with ethanol. It was 
then mixed and absorbance measured at 470 nm .The 
concentration of vitamin E in the test solution was 
determined using a calibration curve of standard 
vitamin E concentration [32]. A blank preparation 
containing 2.5 ml of distilled water was placed in a test 
tube and 0.5 ml nitric acid added, placed in a boiling 
water bath for 3 minutes .The tube was cooled and kept 
in the dark. The standard was prepared using a capsule 
of 1000 mg vitamin E purchased from Eva Pharmacy 
Ltd, Elele, PortHarcourt , Nigeria. 


Determination of Phytochemicals 

The phytochemicals -alkaloids, flavonoids, tannins, 
cyanogenic glycosides and oxalates were determined 
using standard methods of the Association of Official 
Analytical Chemists [33]. 


Determination of Antioxidant Activity 

Rapid screening for free radical scavenging activity. 
Thin layer chromatographic screening for antioxidant 
activity was carried out by spotting a concentrated 
methanol solution of each extract on silica gel plates. 
The plates were sprayed with 0.2% w/v DPPH in 
methanol. The spots were visualized for the presence of 
yellowish spots. 


DPPH’s Radical Scavenging Activity 

The radical scavenging activity of the plant extracts 
against 1,1-diphenyl-1-picryl-hydrazyl-(Sigma-Aldrich) 
radical was determined by measuring UV absorbance at 
517 nm. Radical scavenging was measured by a slightly 
modified method [34, 35]. The following concentrations 
of the extracts were prepared: 0.02, 0.04, 0.06, 0.08, 
and 0.10 mg/ml. Ascorbic acid and a-tocopherol were 
used as standards and the same concentrations were 
prepared as test solutions. All of the solutions were 
prepared with methanol. Two milliliters (2 ml) of each 
prepared concentration were placed into test tubes and 
0.5 ml of lmM DPPH solution in methanol was added 
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thereafter. The experiments were carried out in 
triplicates. The test tubes were incubated for 15 minutes 
at room temperature and the absorbance read at 517 nm. 
A blank solution was prepared and measured containing 
the same amount of methanol and DPPH. Lower 
absorbance of the reaction mixture indicates higher free 
radical scavenging activity. The radical scavenging 
activity was calculated using the following formula: 


DPPH scavenging effect= [AB - AA ] X 100 

AB 
Where, AB is the absorbance of the blank sample and 
AA is the absorbance of test extract solution. 


Determination of total antioxidant Activity (FRAP 
Assay) 

Total antioxidant activity was carried out by a 
modified method [35] which was adopted for the ferric 
reducing antioxidant power (FRAP) assay. It depends 
on the ability of the sample to reduce the ferric 
tripyridyltriazine (Fe (111)-TPTZ) complex to ferrous 
tripyridyltriazine (Fe(11)-TPTZ) at low pH . Fe(11)- 
TPTZ has an intensive blue color which can be read at 
593 nm. One and a half milliliter (1.5 ml) of freshly 
prepared FRAP solution, containing 25 ml of 300 mM 
acetate buffer, pH 3.6; 2.5 ml of 10 mM 2,4,6- 
tripyridyl-s-triazine(TPTZ) in 40 mM HCl, and 2.5 ml 
of 20 mM ferric chloride [FeCl;. 6H,O] solution, was 
mixed with | ml of the extracts and the absorbance read 
at 593 nm .The standard curve was linear between 100 
and 500uMFeSO, .7H20. Results are expressed in uM 
Fe (11)/g dry plant material compared with that of 
Ascorbic acid. 


Hydrogen Peroxide Scavenging Activity 

The ability of the extracts to scavenge hydrogen 
peroxide was determined according to the methods [36, 
37]. A solution of hydrogen peroxide (40 mM) was 
prepared in phosphate buffer (pH 7.4). The 
concentration of hydrogen peroxide was determined by 
absorption at 230nm using a_ spectrophotometer. 
Extracts (0.lmg-1.0 mg) in distilled water were added 
to hydrogen peroxide solution (0.6 ml, 40mM). The 
absorbance of H,O, at 230 nm was determined after 10 


min against a blank solution containing phosphate 
buffer without hydrogen peroxide. Scavenging by the 
extract and standard compounds was calculated as 
follows: % scavenged [H,O2] = [Ap-Aj/Ao] X100, 
where Ag is the absorbance of the control and A, is the 
absorbance in the presence of the extract and standard 
[36, 38]. 


Reducing Power Determination 

The reducing power of the extracts was determined 
according to the method [39].Different concentrations 
of each extract(25-80ug /ml) in water were mixed with 
phosphate buffer 2.5ml, 0.2M,pH 6.6) and potassium 
ferricyanide [K3Fe(CNg)] (2.5ml,1%] .The mixture was 
incubated at 50° C for 20 min. A portion (2.5 ml) of 
trichloroacetic acid (10%) was added to the mixture to 
stop the reaction, the reaction mixture was then 
centrifuged at 3000 rpm for 10 min. The upper layer of 
the solution (2.5 ml) was mixed with distilled water (2.5 
ml) and FeCl; (0.5 ml, 0.1%) and the absorbance 
measured at 700 nm. Increased absorbance of the 
reaction mixture indicated increased reducing power. 
Vitamin C was used as positive control. 


Statistical Analysis 

All data were analyzed using on-way ANOVA, and 
results presented as Mean +SD_ from_ triplicate 
determinations .The level of significance was placed at 
ps<0.05 


RESULTS 

Results are presented in tables 1-7 and Fig.1 below. 
Table 1 shows the moisture content of the samples 
expressed in g/100 g of sample. Table 2 shows the 
concentrations of two antioxidant vitamins C and E 
.Values are expressed in mg/ 100g of sample. Table 3 
shows the quantitative phytochemical composition of 
samples. Table 4 shows the HO. (Hydrogen peroxide) 
scavenging activity of the samples. Table 5 shows the 
reducing power of the samples. Table 6 shows the 
results from FRAP and DPPH assays. Table 7 shows 
the total antioxidant activity of samples with time in 
days. Fig 1 shows a plot of total antioxidant activity 
against time in days. 


Table 1: Moisture content of samples expressed in g/100 g of sample 























Sample Concentration g/100 g 
Mucuna pruriens 5.313+0.01 
Lagenaria spherica 11.305+0.10 
Curcubita pepo 11.358+40.00 
Monodora myristica 6.405+0.00 
Mucuna rostrata 10.343+0. 10 











Values in the table are the Mean + SD from triplicate determinations. 
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Table 2: Concentrations of Antioxidant Vitamins C and E of Samples 























Sample Vitamin C (mg/100g) Vitamin E (mg/100g) 
Mucuna pruriens 125.0 0.914 
Lagenaria spherica 50.0 0.092 
Curcubita pepo 35.0 0.943 
Monodora myristica 30.0 0.665 
Mucuna rostrata 95.0 1.840 











Table3.The Phytochemical Compositions of the Samples 























Sample Alkaloids Saponins Tannins_ | Flavonoids Oxalate Cyanogenic 
(%/5g) (%/5g) (mg/100g) (%/5g) (mg/100g ) glycosides 

(mg/100g) 

Mucuna pruriens 1.40+0.0 2.40+0. 1 7.99+0.2 6.40+0.0 3.57+0.2 11.31+0.1 
Lagenaria spherica 1.00+0.0 6.20+0.0 8.26+0. 1 17.00+0.0 2.61+0.1 21.06+0.1 
Curcubita pepo 0.80+0.0 3.80+0.2 9.18+0.0 | 18.40+0.0 1.10+0.0 12.96+0.0 
Monodora myristica | 6.60+0.0 11.80+0.0 7.75+0.1 6.80+0.0 2.61+0.1 14.58+0.2 
Mucuna rostrata 1.20+0.0 5.00+0.0 8.8340. | 16.20+0.1 3.16+0.1 17.82+0.2 























The values in the table are the Mean + SD from triplicate determinations 


Table 4: Hydrogen peroxide (H,O,) and Hydroxyl radical (OH) Scavenging Activities of samples 


























Sample H,0, (%) OH (%) 
Mucuna pruriens 4.62 7.42 
Lagenaria spherica 4.72 6.21 
Curcubita pepo 4.88 4.64 
Monodora myristica 4.62 1.84 
Mucuna rostrata 50.0 3.73 
Vitamin C 62.0 7.92 














Table 5: Antioxidant Reducing Power of the Samples 

















Sample % Reducing power 
Mucuna pruriens 7A2 
Lagenaria spherica 6.22 
Curcubita pepo 5.47 
Monodora myristica 2.76 
Mucuna rostrata 4.25 
Vitamin C 10.22 











Table 4: Results of DPPH and FRAP assays showing IC so values for the DPPH 


























Extracts/Standard FRAP DPPHCIC 5» ng/ml) 
Mucuna pruriens 225.0+0.01 303.21+14.05 
Lagenaria spherica 200.0+0.0 108.30+8.60 
Curcubita pepo 270.0+0.1 317.36+11.21 
Monodora myristica 210.0+0.0 229.60+10.56 
Mucuna rostrata 281.0+0.0 231.40412.21 
Vitamin C 300.040. 1 561.10+20.10 














Values I the table are the Meant SD from triplicate determinations 


Table 7: Antioxidant activity of samples expressed in percentage (%) FTC method at different time intervals 
using 0.2mg/ml of sample and 0.1 mg/ ml of Vitamin C 






































Sample/ Time(hr) 0 24 48 72 96 
Mucuna pruriens 90 80 70 60 50 
Lagenaria spherical 90 60 50 45 40 
Curcubita pepo 90 65 60 50 40 
Monodora myristica 90 65 50 40 35 
Mucuna rostrata 90 50 45 40 35 
Vitamin C 90 80 75 65 50 











Values in the table are the percent antioxidant activity of samples determined by the FTC method. 
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Time (days) 


Fig. 1 Antioxidant activity of samples in FTC method at different time intervals using 0.2 mg/ ml of samples 


DISCUSSION 

The study aims at evaluating the antioxidant content 
as well as, the free radical scavenging abilities of crude 
aqueous extracts of the following indigenous 
leguminous seeds of Mucuna pruriens, Lageneria 
spherica, Monodora myristica (Ehuru) or African 
nutmeg, Curcubita pepo, and Mucuna rostrata. The 
plant Monodora myristica, is more prevalent in the 
Southern part of Nigeria. The seed/kernel is a popular 
condiment used as a scouring agent for hemorrhage in 
post partum women [15]. It has been reported for 
Mucuna pruriens to be endowed with abundant 
phytochemicals and bioactive substances that have 
found therapeutic values. Its crude protein content 
which within 11-23 % and crude fiber (31-40%). It is an 
aphrodisiac, other common compounds identified 
include: 5-HT, nicotene, N,N-DMT bufotenine. It is the 
world richest source of dopamine for the treatment of 
Parkinsonian epilepsy. From our study, — the 
phytochemical compositions of the seeds remain 
outstanding .Table 3 shows the content of alkaloids, 
saponins, flavonoids, tannins and cyanogenic 
glycosides from these leguminous seeds. It has been 
discovered that flavonoids show strong antioxidant 
activity and their effects on human nutrition and health 
are considerable. The mechanism of action of the 
flavonoids are through scavenging or chelating 
processes [41,42].The flavonoid content of the samples 
range from 6.4mg/Sg of sample for Mucuna pruriens to 
18.4mg/5g for Curcubita pepo. Apart from flavonoids, 
saponins are abundantly present in the samples and play 
outstanding role as antiseptics. Their concentrations 
range from 1.0%/ 5g for Lageneria spherica to 6.6%/5g 
for Monodora myristica. Phytochemicals are 
determined along with the antioxidant vitamins C and 
E, because of their similar role in scavenging free 
radicals from cells undergoing apoptosis. Flavooids are 
potent water- soluble antioxidants and free radical 
scavengers, which possess anticancer activity [43]. 
Flavonoids in the intestinal tract lower the risk of colon 


cancer and also provide anti-inflammatory activity 
[43].As antioxidants oxidants, flavonoids from these 
legumes such as C. pepo, L. spherical and Mucuna 
rostrata, have been used for the treatment of wounds, 
burns and ulcers in herbal medical practice. Tannins 
have astringent properties hasten the healing of wounds 
and reduction of inflamed mucous membranes. The 
high saponin content of M. myristica, L. spherical and 
M. rostrata compare to M. pruriens and C. pepo, 
justifies the use of the extracts to stop bleeding. 
Saponins have the property of precipitating and 
coagulating red blood cells. Alkaloids and_ their 
synthetic derivatves are used as basic medicinal agents 
such as analgesics, antispasmodics and antibacterial 
agents [44].They exhibit marked physiological activity 
when administered to animals. Cyanogenic glycosides 
were detected in all samples but at low concentrations. 
Some of these legumes seem to be toxic and need to be 
processed before consumption .Two samples may be 
rich sources of cyanogenic glycosides namely-Mucuna 
pruriens and Mucuna rostrata respectively. 


Table 2 shows the antioxidant compositions of 
vitamins C and E of the samples respectively; the 
values are well pronounced. The vitamin E content 
ranged from 0.914 mg/100g for Mucuna pruriens to 
2.665 mg/100 g for Monodora myristica. It can be seen 
that the antioxidant status in terms of vitamin E is 
remarkable, but differs from that of vitamin C. It could 
be that many plant seeds have low vitamin C content, 
which nonetheless is present more in leafy and juicy 
parts of vegetables and succulent fruits than in the 
seeds. In table 2, the highest vitamin C content is 
shown by Mucuna pruriens (125 mg/100g of sample, 
while Monodora myristica shows the least (30 mg/100g 
of substance. Free radicals are involved in many 
disorders like neurodegenerative syndromes or diseases 
such as cancer, HIV/AIDS, Parkinsonian epilepsy, 
diabetes mellitus, sickle cell disease and ageing. 
Antioxidants through their radical scavenging ability 
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have proved relevant for the effective management of 
these diseases and the protection of various cells from 
mutagens. Antioxidants are used as medications to treat 
various forms of brain injury. Superoxide dismutase 
mimetics [45], Sodium thiopental and Propofol are used 
to treat reperfusion and traumatic brain injuries [46], 
while some other drugs like Disufenton sodium™ and 
EbseleN ® [46, 47] are used for treatment of stroke. 
These compounds appear to prevent oxidative stress in 
neurons and prevent apoptosis and _ neurological 
damage. Antioxidants are also being investigated as 
possible treatment for neurodegenerative disorders such 
as Alzheimer’s disease and Parkinsonian disease and 
any ayotropic lateral sclerosis [49,50] .This review is in 
line with the literature on the roles of Mucuna pruriens 
and Mucuna rostrata that have been used in the 
treatment of Parkinsonian epilepsy. It has been stated 
that some targeted antioxidants may lead to better 
medical effects. For example, mitochondria-targeted 
ubiquinone, may prevent damage to the liver caused by 
excessive alcohol [51].It has equally been stated that the 
antioxidant effects of flavonoid-rich foods seem to be 
due to fructose induced increases in the synthesis of the 
antioxidant uric acid and not to dietary antioxidants per 
se [52]. 


Reducing power assayed by Fe (111) reduction, is 
often used as an indicator of electron donating activity, 
which is an important mechanism of phenolic 
antioxidant action [37]. In the reducing power assay, the 
presence of antioxidants in the sample results in the 
reduction of Fe**to Fe ** by the donation of an electron. 
This mechanism becomes very relevant for almost all 
antisickling agents. Most, if not all antisickling agents 
increase the Fe**/Fe** ratio, this in other words, 
measures the increase in oxygen affinity of sickle 
erythrocytes and the reversion of the sickling syndrome 
[16] The amount of Fe** complex can be monitored by 
measuring the formation of Perl,s Prussian blue at 
700nm. Increasing absorbance at 700nm indicates an 
increase in reductive ability. In table 5, the results of the 
reducing power assay were displayed; the result showed 
that Mucuna pruriens had the highest level of reducing 
power among the samples almost comparable to 
antioxidant vitamin C. All extracts showed good 
reducing power, although only one concentration of 
samples was used. Results of the FTC antioxidant assay 
focused on the effect of peroxidation on membrane 
lipids. Membrane lipids are rich in unsaturated fatty 
acids that are most susceptible to oxidative processes. 
Specifically, two types of lipids are susceptible namely, 
linoleic acid and arachidonic acid [37]. The seed 
extracts possess notable vitamin E concentration. 
Studies indicated that oxidation of low density 
lipoproteins in the blood contributes to heart disease 
and initial observational studies found that people 
taking vitamin E supplements have a lower risk of 
developing heart disease [52, 53]. Fig 1 shows the time 
course plots for the antioxidant activity of the plants 
extracts using the FTC method. All extracts exhibited 


moderate concentration dependent antioxidant activity. 
There are significant differences (p<0.05) among plant 
extracts and vitamin C at different incubation times. 
The research work has investigated the antioxidant and 
free radical scavenging effects of extracts of some 
underutilized legumes in our region. Some of these 
legumes have been consumed for years by the residents 
of the sub- ethnic group without health hazards. Some 
of these legumes are consumed after processing. 
Mucuna rostrata is used as soup thickener in food 
preparation. The incidence of degenerative disorders in 
this region is very low and of low occurrence. The 
nutritional and medicinal roles of some antioxidant 
vitamins have already been reviewed [54-56]. We are of 
the opinion that these under-utilized legumes can be 
consumed with caution and only when well processed 
because of their cyanogenic glycoside content. They are 
rich sources of antioxidant vitamins C and E; very 
potent antioxidant vitamins. From the preponderance of 
phytochemicals, antioxidant vitamins, minerals, drugs, 
nutrients and other medicinal components; these under- 
utilized legumes can readily provide the pharmaceutical 
and other industries, unlimited source of necessary raw 
materials for technological revolution in the Nigerian 
economy. 
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